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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Mr. R. Joseph Foster on April 25, 2006. The application has been amended as follows: 

IN THE CLAIMS: 

Claims 1-39 (Cancelled). 

Claim 40 (New). A micro-machined chemical-mixing device comprising: 

a stack of a plurality of laminae, said laminae defining a plurality of micro-machined elements 

therein, including, 

an evaporator for evaporating a liquid chemical, said evaporator comprising an inlet in 
fluid communication with a supply of non-pressurized liquid chemical, a feed 
path that delivers said liquid chemical to the evaporator inlet, a membranous pad 
having a plurality of patterned holes and grooves defined thereon for increasing 
the surface adhesion and flow of the chemical within the evaporator, and an outlet 
that discharges the evaporated chemical from said evaporator; 

a chamber for mixing and combusting the evaporated chemical, said chamber located 
adjacent to said evaporator and comprising a first inlet, a second inlet and an 
outlet, wherein said first inlet is in fluid communication with said evaporator 
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outlet and said second inlet is in fluid communication with a supply of non- 
pressurized oxidizer, and wherein the evaporated chemical entering the chamber 
via said first inlet mixes with the non-pressurized oxidizer entering the chamber 
via said second inlet to thereby form a volume of combustible fluid, said chamber 
further comprising an initiator for providing energy to combust said volume of 
combustible fluid according to a desired ignition sequence; and 
an exhaust nozzle for discharging the combusted fluid from said device, said nozzle 

fluidly communicating with said chamber outlet, and said nozzle being elongated 
and narrow relative to the length and width, respectively, of said chamber; 
wherein, during the operation of said device, the combustion of the volume of combustible fluid 
within said chamber generates a pressure wave that propagates toward the chamber outlet and 
through the exhaust nozzle, thereby causing a temporary state of low-pressure within said 
chamber that automatically draws in additional oxidizer through said second inlet to mix with 
additionally evaporated chemical from said evaporator, and thereby forming a new volume of 
combustible fluid to be subsequently combusted, in a controlled manner, based on said ignition 
sequence. 

Claim 41 (New). The device of claim 40, wherein the supply of non-pressurized oxidizer 
comprises a gaseous oxidizer. 

Claim 42 (New). The device of claim 41, wherein the gaseous oxidizer comprises ambient 
air. 

Claim 43 (New). The device of claim 40, wherein said feed path comprises at least one 
channel for delivering said liquid chemical to said evaporator. 


Application/Control Number: 10/060,737 Page 4 

Art Unit: 1764 

Claim 44 (New). The device of claim 40, wherein said laminae comprise at least one 
material selected from the group consisting of silicon, plastic, ceramic and glass based materials. 

Claim 45 (New). The device of claim 40, wherein said evaporator comprises at least a 
second inlet to allow for the supply of at least a second chemical to said evaporator. 

Claim 46 (New). The device of claim 45, wherein the supply of non-pressurized oxidizer 
comprises a gaseous oxidizer, and the gaseous oxidizer mixes with at least two different 
chemicals in said chamber to form said volume of combustible fluid. 

Claim 47 (New). The device of claim 40, wherein said initiator comprises at least one 
igniter selected from the group consisting of spark plugs and thermo-resistive wires. 

Claim 48 (New). The device of claim 40, wherein the chamber comprises at least one 
temperature sensor for detecting efficient mixing between the evaporated chemical and the 
oxidizer. 

Claim 49 (New). The device of claim 48, wherein the chamber comprises at least one 
pressure sensor for detecting efficient mixing between the evaporated chemical and the oxidizer. 

Claim 50 (New). The device of claim 40, wherein the device contains no valves, chemical 
pumps, pressurized chemical lines or pumps. 

Claim 51 (New). The device of claim 40, wherein the device contains no moving parts. 

Claim 52 (New). A system for mixing and combusting chemicals, said system comprising: 
a micro-machined chemical-mixing device formed by a stack of a plurality of laminae, said 
laminae defining a plurality of micro-machined elements therein, including, 

an evaporator for evaporating a liquid chemical, said evaporator comprising an inlet in 
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fluid communication with a supply of non-pressurized liquid chemical, a feed 
path that delivers said liquid chemical to the evaporator inlet, a membranous pad 
having a plurality of patterned holes and grooves defined thereon for increasing 
the surface adhesion and flow of the chemical within the evaporator, and an outlet 
that discharges the evaporated chemical from said evaporator; 
a chamber for mixing and combusting the evaporated chemical, said chamber located 
adjacent to said evaporator and comprising a first inlet, a second inlet and an 
outlet, wherein said first inlet is in fluid communication with said evaporator 
outlet and said second inlet is in fluid communication with a supply of non- 
pressurized oxidizer, and wherein the evaporated chemical entering the chamber 
via said first inlet mixes with the non-pressurized oxidizer entering the chamber 
via said second inlet to thereby form a volume of combustible fluid, said chamber 
further comprising an initiator for providing energy to combust said volume of 
combustible fluid according to a desired ignition sequence; and 
an exhaust nozzle for discharging the combusted fluid from said device, said nozzle 

fluidly communicating with said chamber outlet, and said nozzle being elongated 
and narrow relative to the length and width, respectively, of said chamber; 
wherein, during the operation of said device, the combustion of the volume of combustible fluid 
within said chamber generates a pressure wave that propagates toward the chamber outlet and 
through the exhaust nozzle, thereby causing a temporary state of low-pressure within said 
chamber that automatically draws in additional oxidizer through said second inlet to mix with 
additionally evaporated chemical from said evaporator, and thereby forming a new volume of 
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combustible fluid to be subsequently combusted, in a controlled manner, based on said ignition 
sequence. 

Claim 53 (New). A method of mixing and combusting chemicals, comprising the steps of: 
a) .. providing a micro-machined chemical mixing device, said device being formed from a 
stack of a plurality of laminae, said laminae defining a plurality of micro-machined 
elements therein, including, 

an evaporator for evaporating a liquid chemical, said evaporator comprising an 
inlet in fluid communication with a supply of non-pressurized liquid 
chemical, a feed path that delivers said liquid chemical to the evaporator 
inlet, a membranous pad having a plurality of patterned holes and grooves 
defined thereon, and an outlet that discharges the evaporated chemical 
from said evaporator; 
a chamber for mixing and combusting the evaporated chemical, said chamber 
located adjacent to said evaporator and comprising a first inlet, a second 
inlet and an outlet, wherein said first inlet is in fluid communication with 
said evaporator outlet and said second inlet is in fluid communication with 
a supply of non-pressurized oxidizer, said chamber further comprising an 
initiator; and 

an exhaust nozzle for discharging the combusted fluid from said device, said 

nozzle fluidly communicating with said chamber outlet, and said nozzle 
being elongated and narrow relative to the length and width, respectively, 
of said chamber; 
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b) supplying the liquid chemical to said evaporator and evaporating the chemical, wherein 
the membranous pad functions to increase the surface adhesion and flow of chemical 
within the evaporator; 

c) supplying the evaporated chemical from said evaporator to said chamber via the first inlet 
to mix with the non-pressurized oxidizer supplied via the second inlet, the mixture of 
evaporated chemical and non-pressurized oxidizer forming a volume of combustible 
fluid; 

d) activating the initiator to provide energy to combust the volume of combustible fluid, 
wherein the combustion generates a pressure wave that propagates toward the chamber 
outlet and through said exhaust nozzle, thereby causing a temporary state of low-pressure 
within said chamber that automatically draws in additional oxidizer through said second 
inlet to mix with additionally evaporated chemical from said evaporator and to thereby 
form new volumes of combustible fluid; and 

e) controlling the operational temperature and operational frequency of said device by 
activating the initiator according to a desired ignition sequence for subsequently 
combusting the new volumes of combustible fluid. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer A. Leung whose telephone number is (571) 272-1449. 
The examiner can normally be reached on 9:30 am - 5:30 pm Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on (571) 272-1444. The fax phone number for 


Application/Control Number: 10/060,737 


Page 8 


Art Unit: 1764 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jennifer A. Leung 




